A surface resistance to degassing, that is, slow release of H202 from the ice matrix, is a plausible explanation for the differences between observations and modeled atmospheric profiles. Degassing of H202 at a rate below our detection limit would still influence measured atmospheric concentrations and help explain the difference between measurements and photochemical modeling. The cumulative evidence suggests that surface snow adjusts slowly to drops in atmospheric H202 concentration, over timescales of at least weeks. The H202 losses previously observed in pits sampled over more than 1 year are thought to have occurred later in the summer or f•11, after the May-July field season.
The first continuous H20• gas phase observations at Summit, Greenland, were made by Sigg et al. [1992] in summer, 1990. They showed surprisingly high gas phase concentrations during midday, which were more than double the concentrations predicted from photochemical model calculations . In addition, a strong diel variation was apparent, with the lowest values from midnight to early morning. Sigg et al. [1992] suggested that the polar snow surface acts as a temporary storage for H202 at night. Neftel et al.
[1995] also suggested that degassing of H•O2 from the snowpack could explain the discrepancy between the measured and predicted gas phase concentrations.
The purpose of the work reported here was to test the hypothesis that on a daily basis, the surface snow is a temporary storage reservoir for H202, and that surface snow readily exchanges H202 with the atmosphere. We report experimental and monitoring results from field work at Summit, Greenland, during summer, 1993. The atmospheric H202 detector involved drawing sample air and pumping H202-free water into a coil scrubber, where all of the H202 was transferred from the air to the water; the H202 content of the water was then analyzed using a peroxidase method [Sigg et al., 1992] . Tubing and parts in contact with H202 containing fluids were perfiuoroalkoxy (PFA) teflon or glass, plus a short length of peristaltic pump tubing that was were estimated to be insignificant, based on a one-time measurement of a gas calibration source near the end of the sampling period. We also checked for line losses earlier by comparing measurements with and without the sampling tube; differences were insignificant. On a few of the days we moved the system outside to make side-by-side comparisons with a second system that was in a heated box located 100 m from the laboratory. The second system drew air through inlet tubes at 0.2 and 3 m sequentially during each cycle. Line losses in the second system were estimated to be 20-30%, based on Daily surface snow samples were collected at the atmospheric sampling camp; collection time depended on the availability of personnel. Five replicates were taken from the entire surface snow layer, defined by visual observation of grains and layering. The still-frozen samples were brought to the GISP2 camp, melted, and analyzed as soon as possible after melting; usually within I hour. Analyses were done on an instrument with the same design as used for the atmospheric measurements; the air pump was shut off and liquid samples were injected directly at the outlet of the coil (beginning of the liquid sampling loop). Aliquots were refrozen and analyzed in our laboratory in Tucson 3 months later, with comparable results. This lack of H202 loss is in contrast to sample handling methods used on other studies, where losses during transport were observed (unpublished data).
Methods
We collected depth samples of the top surface of the snow near the GISP2 camp by sequentially scraping a few tenths of a millimeter of water equivalent (few millimeters of snow) from a 10 x 10 cm area of the snow surface into a sampling container. Depths sampled were estimated from sample weights. Samples were generally melted and analyzed within I to 3 hours after collection. These are referred to as micropits.
Fog and fresh snow samples were collected on polyethylene trays set on poles I m above the snow. Trays were about 150 m upwind from the GISP2 drilling dome. Micropits showed that maximum H202 concentrations were at the top with lower concentrations below the surface snow. That is, the gradient of H202 was into, rather than out of the snow (Figure 4 ). There was a remarkable consistency among surface samples taken at different times with little temporal variation. We attribute differences between sample collections at different times to spatial variability rather than to changes 160  162  164  166  168  170  172  174  176  178  180  182  184  186 Day of year, 1990 and H20 molecules. Release of H202 did not necessarily follow coevaporation. On some days the morning increase in atmospheric H•O• followed temperature more than specific humidity, suggesting that adsorption rather than absorption controlled short-term retention of H20• in the snow. But on other days, especially in the 1990 record, it closely follows specific humidity. Adsorbed H202 should desorb in response to a temperature increase, whereas absorbed H202 should be released with sublimation of water. It thus appears that both processes were important.
The H202 concentration in surface snow increased during the period shown on Figure 1 , however. This suggests that net uptake was not restricted to a pure ad-
